Protein kinase-C-induced down-regulation of calcitonin receptors and calcitonin-activated adenylate cyclase in T47D and BEN cells.
T47D human breast cancer cells and BEN human lung cancer cells were preincubated with the tumor-promoting phorbol ester phorbol 12-myristate 13-acetate (PMA). In both cell lines there was a decrease in the binding of 125I-labeled salmon calcitonin ([125I]sCT) which was dependent on the dose and time of exposure to PMA. The effect on binding comprised at least two components: the apparent affinity for binding of [125I]sCT was decreased by PMA, and the rate of internalization of bound [125I]sCT was increased more than 2-fold in the presence of PMA. By using dinitrophenol to inhibit cellular metabolic energy and, therefore, receptor internalization, the PMA effects on receptor affinity were dissociated from those on endocytosis. The effects on binding were reflected in a decreased stimulation by sCT of adenylate cyclase activity. This was specific for the calcitonin receptor system, since PMA had no effect on prostaglandin-E2-stimulated adenylate cyclase in the T47D cell. Protein kinase-C (PKC) was implicated in the inhibitory effects of PMA on both binding and adenylate cyclase activation, since inhibition was reduced by simultaneous incubation with the PKC inhibitors H7 and H8. These results suggest that PKC is capable of mediating down-regulation of the CT receptor, and this is most likely by phosphorylation of the receptor itself or an associated protein.